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(57) Abstract: A process for preparing an improved pigment which is readily dispcrsiblc in paints and plastics concentrates is 
provided. In accordance with the pn>ccss, a particulate pigment is mixed with water lo form a slurry thereof, and a surface active 
ageni is mixed with the slurr>' so that the pigment therein is coaled therewith. A preferred surface active agent is a mixture of 
cihoxylatcd sorbiian derivatives, non-cthoxylatcd mono and diglyccridcs and clhoxylalcd mono and diglyceridcs. After the pigment 
has been coaled with the surface aciive agent, the coaled pigment is dried. 
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PROCESS FOR PREPARING PIGMENTS 
DISPERSIBLE IN PAINTS AND PLASTICS CONCENTRATES 



The present invention relates to a process for preparing an improved inorganic 
pigment having enlianced dispersibility in paints and plastics concentrates as 
determined by the time or energy required to achieve dispersal. 

Inorganic pigments such as titanium dioxide, zinc sulfide, zinc oxide and the 
like are used in paint, plastics and other products. Such pigments have heretofore been 
difficult to disperse in paints and plastics concentrates, that is, the pigments have 
required long time periods and/or high levels of energy to achieve dispersal. Inorganic 
pigments are generally in the form of a finely divided powder wliich has been jet-milled 
or micronized as a final step in their production. 

More recently, processes have been developed and used for preparing low- 
15 dusting, firee-flowmg pigment which requkes less energy to disperse in paints and 

plastics concentrates. For example, U.S. Patent No. 5,733,365 and related U.S. Patent 
No, 5,908,498 disclose a process for preparing improved low-dusting, firee-flowing 
pigments which have not been subjected to fimal micronizing treatments. The process 
is comprised of the steps of providing an inorganic pigment material which has not 
20 been micronized, providing a source of water, forming a fine, well dispersed slurry of 

the pigment and water, milling the slurry, adjusting the pH of the slurry, depositing a 
treating agent having the formula ROOCCHSO3MCH2COOR wherein R and R are 
monovalent allcyl radicals havmg from about 2 to about 20 carbon atoms and M is a 
metalhc monovalent cation on the slurried milled pigment, and then drying the pigment 
25 material having the treating agent deposited thereon. The presence of the treating agent 

makes the pigment produced more readily dispersible in paints and plastics 
concenti-ates. 

Wliile tlie pigments produced m accordance with the teachings of the above 
described patents constitute a major improvement as compared to prior pigments, the 
30 dispersal of the pigments in paints and plastics concentrates still requires considerable 

mixing time, energy and expense. 

Thus, there is a continuing need for a process for preparing improved pigments 
which ai-e more easily dispersed in paints and plastics concenti'ates. The present 
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invention meets this need in providing a process for preparing improved pigment which 
is more readily dispersible in paints and plastics concentrates, which process comprises 
tlie steps of: (a) mixing a particulate pigment with water to form a slurry of the 
pigment and water; (b) mixing a surface active agent with the slurry of step (a) so that 
the pigment is coated therewith, the surface active agent being selected from the group 
consisting of alkyl alcohols ethoxylated with from 4 to 14 ethylene oxide groups and 
wherein the alkyl groups have from 6 to 16 carbon atoms, ethoxylated sorbitan 
derivatives having HLB values in the range of from 1 to 20, a mixture of non- 
ethoxylated mono and diglycerides and ethoxylated mono and diglycerides having HLB 
values in the range of from 1 to 20 and mixtures of said ethoxylated sorbitan 
derivatives, said non-ethoxylated mono and diglycerides and said ethoxylated mono 
and diglycerides; and (c) drying the pigment coated in accordance with step (b). 

Another process of this invention for preparing improved pigment which is 
highly dispersible in paints and plastics concentrates comprises the steps of: (a) mixing 
a particulate pigment with water to form a slurry of the pigment and water; (b) milling 
tlie slvmy formed in step (a) to produce an average pigment particle size in the range of 
from 0.1 microns to 1 micron; (c) mixing a surface active agent with the slurry of step 
(b) so that said pigment is coated therewith, said surface active agent being selected 
from the group described above; and (d) drying the pigment coated in accordance with 
step (c). 

As mentioned, it has heretofore been difficult to disperse particulate pigments in 
paints and plastics concentrates or melts. The pigments utilized in paints and plastics 
concentrates and to which the present invention may therefore be applied include, but 
are not limited to, white opacifying pigments such as titanixrai dioxide, basic carbonate 

white lead, basic sulfate wlaite lead, basic silicate white lead, zinc sulfide, zinc oxide, 
composite pigments of zinc sulfide and barium sulfate, antimony oxide and the like, 
wliite extender pigments such as calcimn carbonate, calcium sulfate, china and kaolin 
clays, mica, diatomaceous earth and colored pigments such as iron oxide, lead oxide, 
cadmium sulfide, cadniixmi selenide, lead chromate, zinc chromate, nickel titanate, 
chromium oxide and flie like. The present invention is considered of particular value for 
improving the dispersibility of the inorganic pigments, however, with titanium dioxide 
being the most preferred pigment to which the present invention is to be applied. 
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The pigment produced by the present invention are more readily dispersed in 
pamts and plasties concentrates and requir. less time and/or energy .o disperse than 
pnor art pigments, tire treated pigments produced by this invention can be low-dusting 
and flee-flowing n„„-mic„,ni:«d pig„,en.s or .he treated pigments can optionally be 

The process of flre present invention for preparing improved pigment which is 
mo« r^y dispersible in paints and plastics concentia.es is again basicaUy comprised 
of ti,e following s.eps: (a) mixing a particulate pigment wifl. water ti> fonn a sluny of 
<he ptgrnen. and water; (b) mixing a surface active agen, witi, fte sluny of step (a) so 
fta, the pigmen, is coated tirerewitir; and (c) drying 4e pigment coated in accordance 
With step (b). 

The particula.. pigmen. utilized in step (a) of the above process is preferably 
P.gmen. which has not been miUed or mic^nized. He p^^ non-ti^ titanium 
d.o>c,de pigment for use in tire process of this invention can be of eitirer the anatase or 
nrtile crystalline stiuctin. or a combination tirereof -nre ti«um dioxide pignren, can 
be produced by a commercial process which is well known «, those skilled in .he art 
such a. tirc sulfate process or fte vapor pha« chloride oxidation process 

The surftce active agen« which can be utilized in accordance wift tire presem 
mven..on mdude alkyl alcohols ethoxylated witi. fiom 4 te 14 etirylene oxide groups 
and wherein tire alkyl groups have fh>m 6 .o 16 carbon atoms, etiroxyiated sorbi.l 
derrvatives havmg hydropMle-lipophile balances (HLB values) in tire r^ge of from I 
to 20. a mixtirre of „on-eti,oxyla.ad mono and diglycerides and atiroxylated mono and 
dtglycendes having HLB values in .he range of ftom 1 .o 20 and mixurres of said 
^oxy ate^ sorbitan non-etiroxylated mono and diglycerides and said 

ethoxylated mono and diglycerides. 

Of tire foregoing surface active agen.s, a mixtine of etiK>xyla,ed sorbitan 
tervatives having „,B values in .he range of f^m 2 .o 15. non-eti,oxyla.ed mono and 
d lycer,des avmg HLB values in tire r^ge of ftom 2 to 15 and ethoxylated mono and 
fcdes havmg HLB values in tire range of fom 2 to 15 is preferred. L^e 
«hoxyla,ed sorbitan derivatives are preferably present in tire mixture m an amount in 
he rarrge of ftom 5 peroen. to ,00 percent by weight of tire mixtirre witi, the non- 
etiroxylated mono and diglycerides and etiroxylated mono and diglycerides makhrg up 



wo 02/059218 PCT/US02/0I341 



the remainder of the mixture. A more prefen-ed mixture of tlie ethoxylated sorbitan 
derivatives, non-ethoxylated mono and diglycerides and ethoxylated mono and 
diglycerides contain the etlioxylated sorbitan derivatives in an amoimt in the range of 
from 15 percent to about 70 percent by weight of the mixture w^ith the non-ethoxylated 
5 and ethoxylated mono and diglycerides making up the remainder of the mixture. Most 

preferably, the surface active agent mixture contains the ethoxylated sorbitan 
derivatives in an amount of about 70 percent with non-ethoxylated and ethoxylated 
mono and diglycerides making up the remaining 30 percent by weight of the mixture. 

An example of a suitable commercially available ethoxylated sorbitan 

10 derivative which can be utili2;ed in accordance with this invention is an etlioxylated 
sorbitan monooleate sold by BASF Corporation under the trade designation "T-MAZ- 
81™." An example of a suitable commercially available mixture of non-ethoxylated 
mono and diglycerides and ethoxylated mono and diglycerides which can be utilized is 
sold by Loders Croldaah Company under the trade designation "Tally 100 Plus™," 

15 The slurry formed in step (a) described above contains pigment in an amount in 

the range of from 10 to 50 percent by weight of the slurry, preferably an amount in the 
range of from 20 to 40 percent and most preferably about 34 percent by weight. The 
slurry is formed in accordance with step (a) at a temperature in the range of from 10°C 
to 90°C, preferably from 1 5°C to 80°C and most preferably at a temperature of 25^C. 

20 The pH of the slurry formed in step (a) is adjusted, if necessary, to a pH in the 

range of from 7.0 to 13.0, more preferably a pH of from S.Oto 11.0 and most preferably 
about 9.5. Also, the slurry can optionally be filtered to increase the pigment content of 
the slurry to in the range of from 40 to 95 percent solids prior to carrying out step (b). 

The process of the present invention can also optionally include the step of 

25 coating the pigment with a metal oxide while the pigment is in tlie slurry formed in step 

(a). Examples of metal oxides which can be used include, but are not limited to, 
aluminum oxide, silica and zirconimn oxide. Preferably, the coating of the pigment 
with a metal oxide yields a coating of from 0.25 to 1 .5 percent metal oxide by weight of 
pigment. Such coatings improve the pigmentary properties of the pigment product and 

30 are well known to those skilled in the art. 

The surface active agent utilized is preferably mixed witli the slurry in 
accordance with step (b) in an amount in the range of from 0. 1 to 5.0 percent by weight 
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of pigment in the slurry, more preferably in an amount in the range of from 0.25 to 2,0 
percent and most preferably in an amount of 1.0 percent. The mixing of the surface 
active agent with the sluriy in accordance with step (b) is preferably carried out in a 
time period in the range of from 5 minutes to 24 hours, preferably in a time period from 
5 minutes to 30 minutes and most preferably in a time period of about 5 minutes. 

The surface active agent is preferably coated on the pigment in accordance with 
step (b) in an amount in the range of from 0.1 to 5 percent by weight of the pigment, 
more preferably in an amount of from 0.5 to 2 percent by weight and most preferably in 
an amount of about 1 percent by weight of the pigment. 

The drying of the surface active agent coated pigment in accordance with step 
(c) is preferably carried out by spray drying the pigment. However, as will be 
understood by those sldlled in the art, otlier drying equipment can be utUized such as an 
agglomerator, a fluid bed dryer or the like. As mentioned above, if desired, the dried 
coated pigment can be micronized. 

A prefenred process of the present invention for preparing an improved titanium 
dioxide pigment which is more readily dispersible in paints and plastics concentrates 
than prior art pigments comprises the following steps: (a) mixing a particulate titanium 
dioxide pigment with water to form a slurry of the pigment and water; (b) mixing a 
surface active agent with the slurry of step (a) so that the pigment is coated therewitla, 
the surface active agent being a mixture of ethoxylated sorbitan derivatives having 
HLB values in the range of from 2 to 15, non-ethoxylated mono and diglycerides 
having HLB values in the range of from 2 to 15 and ethoxylated mono and diglycerides 
having HLB values in the range of from 2 to 15; and (c) spray dryhxg the titanium 
dioxide pigment coated in accordance with step (b). 

The ethoxylated sorbitan derivative in the mixture of surface active agents is 
preferably present therein in an amount of 70 percent by weight of the mixture with the 
non-etl.oxylated mono and diglycerides and ethoxylated mono and diglycerides makmg 
up the remainder of the mixtui-e. Also, the pigment is preferably present in the sluny 
formed in step (a) in an amount of about 34 percent by weight of the slurry and the 
slurry is preferably formed at a temperature of about 25°C. The surface active agent 
mixture is mixed with the slurry in accordance with step (b) m an amount of about 1 
percent by weight of pigment in the slurry, and the surface active agent is preferably 
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coated on tlie pigment in accordance with step (b) in an amount of about 1 percent by 
weight of tlie pigment. Step (c) is preferably carried out in a time period of about 5 
mmutes. Wlien the pigment is coated with a metal oxide dming step (a), if necessary, 
the pH.of tlie slurry can be adjusted to in the range of from 8 to 1 1. Also, as mentioned 

5 above, the sluny can be filtered to increase the concentration of pigment in the slurry 

prior to carrying out step (b). 

Another process of this invention for preparing improved pigment which is 
more readily dispersible in paints and plastics concentrates is comprised of the 
following steps: (a) mixing a non-micronized particulate pigment with water to form a 

10 slurry of the pigment and water; (b) milling tiie slurry formed in step (a) to produce an 
average pigment particle size therein in the range of from 0.1 microns to about 1 
micron; (c) mixing a sxuface active agent with the slurry of step (b) so that the pigment 
is coated therewith; and (d) drying tlie pigment coated in accordance with step (c). As 
mentioned, the dried pigment can be micronized if desired. 

15 The surface active agents which can be utilized in the immediately preceding 

process for preparing pigment are the same as those described above. Also, the slurry 
formed in step (a) contains pigment in the amounts set forth above and has a 
temperature in the range described above. 

The milling of the slurry in step (b) is carried out to produce an average pigment 

20 particle size in the sliarry in the range of from 0.1 microns to 1 micron, preferably a 

size in the range of from 0.1 microns to 0.8 microns and most preferably, an average 
particle size of about 0.2 microns and with substantially all of the particles being about 
0.6 microns or less in diameter as demonstrated in the Examples below. While a 
variety of milling apparatus can be utilized, a sand mill is preferred, 

25 After the slurry is milled, and as mentioned above, the pH of the slurry can be 

adjusted to the levels described above and can be filtered as described above. Further, 
the pigment in the milled slurry can be coated with a metal oxide in the amounts 
described above. 

The surface active agent utilized is mixed with the slurry in accordance with 
30 step (c) in the amounts given above, the mixing of tiie surface active agent with the 

slurry is carried out in the time mentioned above and the surface active agent is coated 
on the pigment in the amounts given above. Finally, the drying of tiie surface active 
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agent coated pigment in accordance with step (d) is preferably carried out by spray 
drying the pigment but other drying equipment can be utilized. If the dried product 
produced in step (d) is subsequently micronized, a jet mill is preferably utilized. 

A preferred process of the present invention for preparing an improved titanium 
droxide pigment which is dispersible in paints and plastics concentrates comprises the 
following steps: (a) mixing a non-micronized particulate titanium dioxide pigment 
wrth water to fomi a slurry of the pign.ent and water; (b) millirig the slurry formed in 
step (a) to produce an average pigment particle size therein in the range of from 0 1 
microns to 1.0 micron; (c) mixing a surface active agent with the slurry of step (b) so 
that the pigment is coated therewith, the surface active agent being a mixture of 
ethoxylated sorbitan derivatives having HLB values in the range of from 2 to 15, non- 
ethoxylated mono and diglycerides having HLB values in the range of from 2 to 15 and 
ethoxylated mono and diglycerides having HLB values in the range of from 2 to 15- 
and (d) spray drying the titanium dioxide pigment coated in accordance with step (c). ' 

The ethoxylated sorbitan derivative in the mixture of surface active agents is 
preferably present therein in an amount of about 70 percent by weight of the mixture 
with the non-ethoxylated mono and diglycerides and ethoxylated mono and 
drglycerides making up the remainder of the mixture. Also, the pigment is preferably 
present in the slurry formed in step (a) in an amount of about 34 percent by weight of 
the slurry, and the slurry is preferably formed at a temperature of about 25°C The 
surface active agent mixture is mixed with the slurry in accordance witir step (c) in an 
amomrt of about 1 percent by weight of pigment in the slurry, and the surface active 
agent rs preferably coated on the pigment in accordance with step (c) in an amount of 
about 1 percent by weight of the pigment. Also, step (c) is preferably carried out in a 
trme penod of about 5 minutes. The dried titanium dioxide pigment produced in step 
(d) can be micronized if desired, preferably by jet milling. 

As mentioned above, if desired, tlie pigment can be coated with a metal oxide 
durmg step (b), and, if necessary, the pH of the slurry can be adjusted to in the range of 
fiom 8 to 11. Also, as mentioned above, the slurry can be filtered to increase the 
concentration of pigment in the sluny prior to carrying out step (c). 

The dispersible pigments of tlris invention are particulaiiy suitable for use in the 
preparation of paints and plastics concentrates. In preparing the paints and plastics 
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concentrates, tlie pigment is incorporated into the paints or plastics in an amount which 
varies depending upon tlie level of pigmentation required in the final or finished end 
product. Generally, tlie paints and plastics concenti'ates can contain weight ratios of tlae 
pigment of tliis invention to the paints or plastics in which they are dispersed in the 
5 range of from 0.5:1 to 5:1. Within tlie above range, the pigment of this invention can 
be easily and uniformly dispersed or distributed througliout the paint or plastic. 

In order to fiirther illustrate the process of the present invention, the following 
examples are given. 

Example 1 

10 A titanium dioxide, chloride grade, burner discharge pigment was dispersed in 

water at 34 percent by weight pigment and sandmilled imtil 97 percent of the pigment 
particles were less than 0.63 microns in diameter as measvired by a conventional 
particle size analyzer. The slurry was pressure filtered in the presence of a cationic 
flocculant. The resulting filter cake was redispersed in water containing a mixture of 

15 70 percent commercially available ethoxylated sorbitan monooleate (T-Maz-81) and 30 

percent of a commercially available mixture of non-ethoxylated and ethoxylated mono 
and diglycerides (Tally 100 Plus), the mixture being present in the water in an amount 
of 1 percent by weight of the pigment dispersed therein. Water was added to the slurry 
until the rheological characteristics of the slurry allowed pumping arid feeding to a 

20 spray drier. The finished pigment had a tap density of 1 .7 and an aerated density of 0.9. 

The equilibrium torque for the finished pigment as measured by a Brabender torque 
rheometer instrument was 1166 meter-grams in a low density polyethylene vsdth a 
pigment loading of 75 percent by weight. By comparison, two dusty and poor flovsdng 
commercial titanium dioxide pigments had equilibrium torque values of 1220 and 1270 

25 in the same test. 

Example 2 

The same pigment procedures and additives as in Example 1 were used except 
that the pigment was sandmilled until 97 percent of tiie particles were less than 0.63 
microns in diameter. The chloride grade burner discharge titanivmi dioxide pigment 
30 was dispersed in water at 34 percent by weight pigment and sandmilled. The slurry 
was pressme filtered and the filter cake was redispersed in water containing a mixture 
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of the surface active agents described in Example 1, in an amount of 1 percent by 
weight of the pigment dispersed therein. Water was added to the slurry until the 
rheological characteristics of the slurry allowed pumping and feeding to a spray drier. 
The spray drier discharge was micronized and had an equilibrium torque as measured 
by a Brabender instiimient of 11 03 meter-grams in polyethylene Avith a pigment loading 
of 75 percent by weight. By comparison, two dusty and poor flowing, commercially- 
available titanium dioxide pigments had equilibrium torque values of 1220 and 1270 in 
the same test. 

Example 3 

The same chloride grade, bumer discharge titanixmi dioxide pigment was 
dispersed in water at 34 percent by weight pigment and sandmilled until 90 percent of 
the particles were less than 0.63 microns in diameter. The slimy was pressure filtered 
and the filter cake was redispersed in water containing a 1 percent by weight mixture of 
the surface active agents described m Example 1. Water was added to the slxmy until 
the rheological characteristics of the slurry allowed piunping and feeding to a spray 
drier. The equilibrium torque for the fmished pigment as measured by a Brabender 
instrument was 1254 meter-grams in polyethylene with a pigment loading of 75 percent 
by weight. Two dusty and poor flowing, commercially-available titanium dioxide 
pigments presently sold in the commercial market by others had equilibrimn torque 
values of 1220 and 1270 in the same test. 

Example 4 

Chloride grade, burner discharge titanium dioxide pigment was dispersed in 
water at 34 percent by weight pigment and sandmilled mitil 90 percent of the particles 
were less than 0,63 microns in diameter. The slurry was pressure filtered and the filter 
calce was redispersed in water containing a 1 percent by weight mixture of the surface 
active agents described in Example 1. Water was added to the slurry until the 
rheological characteristics of the slurry allowed pumping and feeding to the spray drier. 
The finished pigment had a tap density of 1.7 and an aerated density of 0.9. The 
equilibrium torque for the finished pigment as measured by a Brabender instrument was 
1299 meter-grams in polyethylene with a pigment loading of 75 percent by weight. 
Two dusty and poor flowing, commercially-available titanium dioxide pigments had 
equilibrium torque values of 1220 and 1270 in the same test. 
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Example 5 

Chloride grade, bmner discharge titanium dioxide was dispersed in water at 34 
percent by weight pigment and sandmilled until 97 percent of the particles were less 
than 0.63 microns in diameter. The sluny was then processed so that silica and 
5 alumina were deposited on the surface. A mixture of the surface active agents of this 
invention described in Example 1 was added to the slurry in an amount of 1 percent by 
weight of the pigment therein. Water was then added to the slurry until tiie rheological 
characteristics of the slurry allowed pimiping and feeding to a spray drier. The 
resulting spray dried pigment was tlien micronized by jet milling. 

10 The finished pigment of this invention was eveiluated for dispersion in an alkyd 

resin paint formulation. In the evaluation, tlie dispersion of the pigment of the present 
invention prepared as described above after being added to an allcyd paint formulation 
and stirred at a constant rate was compared to the dispersion of two conmiercial 
titanium dioxide pigments in the same paint formulation and under the same conditions. 

15 The two conmiercial pigments were sold by otliers for use in alkyd resin paint 

formulations. 

The dispersions of tlie three pigments were measured by a Hegman gauge. As 
the pigment particles being tested become more dispersed and less agglomerated in the 
alkyd resin paint formulation, the Hegman gauge indicated a higher value. The results 
20 of the tests are shown in the table below wherein "Pigment A" is the treated pigment of 
the present invention and "Pigment B" and "Pigment C" are the two commercial 
pigments. 
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TABLE 



Time After Hegman Gauge Value 

Pigment Added, ~ — — 



mm. 



Pigment A Pigment B Pigment C 



5 8 0.5 

10 8 2.5 

15 8 5 

20 8 5.5 

25 8 6.5 

30 8 7.5 

35 8 8 



0 
0 
0 
0 

0.5 
1 
2 



As can be seen from the Table, the treated pigment of tliis invention was 
completely dispersed in 5 minutes. Pigment B was not completely dispersed until 
being stin-ed for about 35 minutes and Pigment C was only beginning to disperse after 



35 minutes. 
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1. A process for preparing aii improved pigment which is dispersible in 
paints and plastics concentiates comprising the steps of: 

(a) mixing a particulate pigment with water to fonn a slurry of tlie 
5 pigment and water; 

(b) mixing a surface active agent with said sluny of step (a) so that said 
pigment is coated therewith, said surface active agent being selected from the group 
consisting of aUcyl alcohols ethoxylated with from 4 to 14 ethylene oxide groups and 
wherein the alkyl groups have from 6 to 16 carbon atoms, ethoxylated sorbitan 

10 derivatives having HLB values in the range of from 1 to 20, a mixture of non- 
etlioxylated mono and diglycerides and ethoxylated mono and diglycerides having HLB 
values in the range of fi-oni 1 to 20 and mixtures of said ethoxylated sorbitan 
derivatives, said non-ethoxylated mono and diglycerides and said ethoxylated mono 
and diglycerides; and 

1 5 (c) drying said pigment coated in accordance with step (b). 

2. The process of claim 1 wherein said surface active agent is a mixture of 
ethoxylated sorbitan derivatives having HLB values in the range of from 2 to 15, non- 
ethoxylated mono and diglycerides having HLB values in the range of from 2 to 15 and 

20 ethoxylated mono and diglycerides having HLB values in the range of from 2 to 15. 

3. The process of claim 2 wherein said ethoxylated sorbitan derivatives 
form at least 5 percent by weight of said mixture, with said non-ethoxylated mono and 
diglycerides and said ethoxylated mono and diglycerides making up any remainder of 

25 said mixture. 

4. The process of claim 1 wherein said surface active agent is entirely 
comprised of one or more ethoxylated sorbitan derivatives having HLB values in the 
range of from 2 to 15. 

30 5. The process of any of claims 1 through 4, wherein said pigment is 

titanium dioxide. 
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6. The process of any of claims 1 through 5, wherein said slurxy formed in 
step (a) contains pigment in an amount in the range of from about 10 percent to about 
50 percent by weight of said slurry. 

7. The process of any of claims 1 through 6 wherein said slurry formed in 
step (a) is at a temperature in the range of from 10° to 90°C. 

8. Tlie process of any of claims 1 through 7 wherein said surface active 
agent is mixed with said slurry in accordance with step (b) in an amount in the range of 
from 0.1 percent to 5 percent by weight of pigment in said slmxy. 

9. The process of claim 1 which ftirther comprises micronizing said dried 
pigment. 



10. A process for preparing an improved low dusting, free-flowing, pigment 
which is dispersible in paints and plastics concentrates comprising the steps of: 

(a) mixing a non-micronized particulate pigment with water to form a 
slurry of the pigment and water; 

(b) milling the slurry formed in step (a) to produce an average pigment 
particle size therein in the range of from 0. 1 microns to 1 micron; 

(c) mixing a surface active agent with said slurry of step (b) so that said 
pigment is coated therewith, said surface active agent being selected from the group 
consisting of alkyl alcohols ethoxylated with from 4 to 14 ethylene oxide groups and 
wherein the alkyl groups have from 6 to 16 carbon atoms, ethoxylated sorbitan 
derivatives having HLB values in the range of from 1 to 20, a mixture of non- 
ethoxylated mono and diglycerides and ethoxylated mono and diglycerides havuig HLB 
values in the range of from 1 to 20 and mixtures of said ethoxylated sorbitan 
derivatives, said non-ethoxylated mono and diglycerides and said ethoxylated mono 
and diglycerides; and 

(d) drying said pigment coated in accordance wdth step (c). 
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1 1 . The process of claim 1 0 wherein said surface active agent is a mixture of 
etlioxylated sorbitan derivatives having HLB values in the range of from 2 to 15, non- 
ethoxylated mono and diglycerides having HLB values in the range of from 2 to 1 5 and 
etlioxylated mono and diglycerides having HLB values in the range of from 2 to 15. 

12. The process of claim 10 or of claim 11, wherein said ethoxylated 
sorbitan derivatives form at least 5 percent by weight of said mixture, with said non- 
ethoxylated mono and diglycerides and said etlioxylated mono and diglycerides making 
up any remainder. 

13. The process of claim 12 wherein said ethoxylated sorbitan derivatives 
are present in an amount of at least 70 percent by weight of said mixture . 

14. The process of any of claims 10 through 13, wherein said milling in 
accordance with step (b) is carried out m a sand mill. 

15. The process of any of claims 10 through 14 wherein said surface active 
agent is mixed with said slurry in accordance with step (c) in an amount of about 1 
percent by weight of pigment in said slurry, 

16. The process of any of claims 10 through 15 wherein said dried pigment 
produced in accordance with step (d) is subsequently micronized by jet milling. 

17. The process of any of claims 10 through 16 wherein said pigment is 
titanium dioxide pigment. 
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